22 Many actinobacteria live in close association with eukaryotes like fungi, insects, animals and 23 plants. Plant-associated actinobacteria display (endo)symbiotic, saprophytic or pathogenic 24 life styles, and can make up a substantial part of the endophytic community. Here, we 25 characterised endophytic actinobacteria isolated from root tissue of Arabidopsis thaliana 26 (Arabidopsis) plants grown in soil from a natural ecosystem. Many of these actinobacteria 27 belong to the family of Streptomycetaceae with Streptomyces olivochromogenes and 28 Streptomyces clavifer as well represented species. When seeds of Arabidopsis were 29 inoculated with spores of Streptomyces strain coa1, which shows high similarity to S. 30 olivochromogenes, roots were colonised intercellularly and, unexpectedly, also 31 intracellularly. Subsequent exposure of endophytic isolates to plant hormones typically 32 found in root and shoot tissues of Arabidopsis led to altered antibiotic production against 33
INTRODUCTION
Actinobacteria represent a diverse phylum composed of both rod-shaped and filamentous 39 bacteria that can be found in soil, marine and fresh water ecosystems (Goodfellow 2012) . 40 The filamentous actinobacteria are versatile producers of bioactive natural products, 41 including two-thirds of all known antibiotics as well as many anticancer, antifungal and 42 immunosuppressive agents (Barka et al. 2016; Bérdy 2005; Hopwood 2007 ). The 43 actinobacteria are also major producers of industrially relevant enzymes (Anne et al. 1990 ; 44 van Dissel et al. 2014 ). Hence, the actinobacteria are of utmost importance for human 45 health, agriculture and biotechnology. 46 The concept of actinobacteria as free-living bacteria has more recently been 47 challenged by studies pointing to their intimate relationships with diverse eukaryotes actinobacteria are most likely exposed and responsive to SA and other plant hormones such 78 as jasmonic acid (Halim et al. 2006; Zhao 2010 were grown in a potting soil:sand mixture for two weeks under controlled conditions, 94 followed by harvesting roots and shoot, surface-sterilization and homogenization of the root 95 tissue and plating onto various media selective for actinobacteria (Zhu et al. 2014b ). Ten 96 morphologically distinct actinobacterial isolates were obtained. A similar sampling approach 97 was adopted for A. thaliana ecotype mossel (Msl) obtained from a natural ecosystem 98 (Mossel, Veluwe, the Netherlands). Next to plating onto selective media, total DNA was 99 extracted in eight replicates from samples obtained from the soil, the rhizosphere, the root 100 endosphere and from a toothpick inserted in the soil. these DNA samples were then 101 analyzed by 16S rDNA-amplicon sequencing. Based on total sequence reads the results of 102 the latter analysis showed that actinobacteria represented on average 22% of the total 103 endophytic population ( Fig. 1A ). Among the actinobacterial operational taxonomic units 104 (OTUs), the Streptomycetaceae and Micromonosporaceae were overrepresented. 105 Additionally, 10% the reads of the endophytic population was represented by only two OTUs 106 (137 and 48), belonging to the family of Streptomycetaceae (Fig. 2B ). This enrichment was 107 not as much observed for the soil, the rhizosphere and bacteria associated with a toothpick, 108 6 suggesting a species-specific selection among the root endophytic actinobacteria of A. 109 thaliana. Numbers on total sequence reads and OTUs are listed in Table S1 . 149 We then wanted to know if and where the isolates enter the root endosphere of A. thaliana 150 to get more insight into the yet elusive endophytic biology of Streptomyces. Therefore we 151 inoculated spores of S. olivochromogenes strain coa1, which was recruited by sterile A. 152 thaliana Col-0 plants grown in a potting soil:sand mixture, onto sterilised seeds of A. 153 thaliana Col-0. Attachment of the spores to the seeds was confirmed by SEM ( Fig. S1 ). 154 Seven-day-old seedlings grown from the treated seeds were stained with propidium iodide 155 and subjected to confocal fluorescence microscopy. The results showed that the endophyte 156 8 had colonised both leaves and roots ( Fig. 5 ). Strain coa1 attached to the lateral roots in 157 dense pellets, whereas colonization of the leaves involved hyphal growth over the leaf 158 surface. The colonised Arabidopsis roots were then fixed for sectioning and high resolution 159 imaging with transmission electron microscopy (TEM). Regions of interest were identified by 160 obtaining 1-µm sections that were stained with toluidine to visualise the bacteria (Fig. 6A ). 161 The results showed that coa1 not only colonised the root surface but also the internal root 162 tissue and, remarkably, the intracellular space ( (Table S1 ). This effect could mostly be 212 attributed to IAA, which had a more significant eliciting effect on the endophytes than SA or 213 JA (Table S2 ). An example of elicited antimicrobial production by IAA is presented in Fig. S2 . 214 Additionally, we observed increased activity against the indicator strains as well, indicating 215 either more production of the same antibiotic or production of a different (set of) 216 antibiotic(s) (See Fig. S3 ). Although the concept of eliciting antimicrobial production by 
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